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AB Platelets are responsible for maintaining vascular integrity. In 

thrombocytopenic states, vascular permeability and fragility increase, 
presumably due to the absence of this platelet function. Chemical or 
physical injury to a blood vessel induces platelet activation and platelet 
recruitment. This is beneficial for the arrest of bleeding (hemostasis) , 
but when an atherosclerotic plaque is ulcerated or fissured, it becomes an 
agonist for vascular occlusion ( thrombosis) . Experiments in the late 
1980s cumulatively indicated that endothelial cell CD3 9 - an ecto-ADPase - 
reduced platelet reactivity to most agonists, even in the absence of 
prostacyclin or nitric oxide. As discussed herein, CD39 rapidly and 
preferentially metabolizes ATP and ADP released from activated platelets 
to AMP, thereby drastically reducing or even abolishing platelet 
aggregation and recruitment. Since ADP is the final common agonist for 
platelet recruitment and thrombus formation, this finding highlights the 
significance of CD3 9. A recombinant, soluble form of human CD3 9, solCD3 9, 
has enzymatic and biological properties identical to the full-length form 
of the molecule and strongly inhibits human platelet aggregation induced 
by ADP, collagen, arachidonate , or TRAP ( thrombin receptor agonist 
peptide) . In sympathetic nerve endings isolated from guinea pig hearts, 
where neuronal ATP enhances norepinephrine exocytosis, solCD3 9 markedly 
attenuated norepinephrine release. This suggests that NTPDase ( nucleoside 
triphosphate diphosphohydrolase) could exert a cardioprotective action by 



reducing ATP-mediated norepinephrine release, thereby offering a novel 
therapeutic approach to myocardial ischemia and its consequences. In a 
murine model of stroke, driven by excessive platelet recruitment, solCD39 
reduced the sequelae of stroke, without an increase in 
intracerebral hemorrhage. CD3 9 null mice, 

generated by deletion of apyrase-conserved regions 2 to 4 , exhibited a 
decrease in postischemic perfusion and an increase in cerebral infarct 
volume when compared with controls. "Reconstitut ion" of CD39 null mice 
with S01CD39 reversed these changes. We hypothesize that solCD39 has 
potential as a novel therapeutic agent for thrombotic diatheses . 
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US 2002138858 Al 20020926 US 1999-374586 19990813 

PRAI US 1999-374586 A2 19990813 

AB The present invention provides a method of treating or preventing 
thrombotic or ischemic disorders in a subject which comprises 
administering an CD3 9/ecto-ADPase to the subject, wherein the CD3 9 
/ecto-ADPase inhibits ADP-mediated platelet aggregation by 

increasing ADP catabolism, and a method for determining whether a compound 
inhibits platelet aggregation by increasing ADP catabolism so as to treat 
or prevent thrombotic or ischemic disorders in a subject, comprising: (a) 
inducing thrombotic or ischemic disorders in an animal, which animal is an 
animal model for thrombotic or ischemic disorders; (b) measuring the 
stroke outcome in said animal; (c) measuring platelet deposition and/or 
fibrin deposition in ischemic tissue; and (d) comparing the stroke outcome 
in step (b) and the platelet deposition and/or fibrin deposition with that 
of the animal model in the absence of the compound so as to identify a 
compound capable of treating or preventing thrombotic or ischemic disorders 
in a subject. Also disclosed are human CD3 9/ecto-ADPase sequences. 
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AB A review. Platelets are responsible for maintaining vascular integrity. 

In thrombocytopenic states, vascular permeability and fragility increase, 
presumably due to the absence of this platelet function. Chemical or phys . 
injury to a blood vessel induces platelet activation and platelet 
recruitment. This is beneficial for the arrest of bleeding (hemostasis) , 
but when an atherosclerotic plaque is ulcerated or fissured, it becomes an 
agonist for vascular occlusion (thrombosis). Expts. in the late 1980s 
cumulatively indicated that endothelial cell CD39-an ecto-ADPase-reduced 
platelet reactivity to most agonists, even in the absence of prostacyclin 
or nitric oxide. As discussed herein, CD39 rapidly and preferentially 
metabolizes ATP and ADP released from activated platelets to AMP, thereby 
drastically reducing or even abolishing platelet aggregation and 
recruitment. Since ADP is the final common agonist for platelet 
recruitment and thrombus formation, this finding highlights the 
significance of CD39. A recombinant, soluble form of human CD39, solCD39, 
has enzymic and biol . properties identical to the full-length form of the 
mol . and strongly inhibits human platelet aggregation induced by ADP, 
collagen, arachidonate, or TRAP (thrombin receptor agonist peptide) . In 
sympathetic nerve endings isolated from guinea pig hearts, where neuronal 
ATP enhances norepinephrine exocytosis, solCD39 markedly attenuated 
norepinephrine release. This suggests that NTPDase (nucleoside 
triphosphate diphosphohydrolase) could exert a cardioprotective action by 
reducing ATP-mediated norepinephrine release, thereby offering a novel 
therapeutic approach to myocardial ischemia and its consequences. In a 
murine model of stroke, driven by excessive platelet recruitment, solCD3 9 
reduced the sequelae of stroke, without an increase in intracerebral 
hemorrhage. CD39 null mice, generated by deletion of apyrase -conserved 
regions 2 to 4 , exhibited a decrease in postischemic perfusion and an 
increase in cerebral infarct volume when compared with controls. 
"Reconstitution" of CD39 null mice with solCD39 reversed these changes. 
We hypothesize that solCD3 9 has potential as a novel therapeutic agent for 
thrombotic diatheses. 
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AB A review. A continued search for more effective antiplatelet therapy 

appears important for improving the prevention and treatment of occlusive 
stroke, since current therapies are of limited benefit compared with 
efficacy of antiplatelet approaches to acute cardiac events. Measures 
that decrease the classic risk factors for cerebral ischemia, which often 
involve increased platelet reactivity, form the backbone of preventive 
strategies . While aspirin remains the best agent for patients who have 
had previous TIA and stroke, its benefits are modest (<25 % risk reduction in 
secondary prevention and about 12 % risk reduction in acute stroke) and 
combining aspirin with other known antithrombotics may well elevate risk 
of intracranial hemorrhage. Truly new approaches remain in the preclin. 
stage overall at the present time. Usage of platelet GPlIbllla 
antagonists is effective in reducing stroke damage in many animal models 
but has not yet been examined in clin. trials of stroke, in part because of 
concern about bleeding risk. Measures to block iNOS and to utilize NO 
donors to enhance endothelial NO production have also been shown to prevent 
brain damage and improve cerebral blood flow after exptl . cerebral 
ischemia; techniques to target NO -interventional strategies to areas of 
vascular damage are being developed. The soluble, recombinant form of the 
endothelial ectoADPase, CD39, which has antiplatelet effects in vitro, has 
been used in a mouse model of acute stroke where its infusion shows 
promising efficacy in reducing infarct size and restoring cerebral blood 
flow without incurring hemorrhage. Further development and clin. 
application of such novel measures are awaited with great interest. 
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